T represents a novel genus and species, for which the name Mongoliimonas terrestris sp. nov. is proposed. The type strain is MIMtkB18 T (=KCTC 42635 T =MCCC 1K00571 T ).
Members of the order Rhizobiales are widely distributed in natural environments and play an important role in nutrient cycles. Recently, some novel genera and species of the order have been reported. According to the List of Prokaryotic Names with Standing in Nomenclature (http://www.bacterio. net/-classifphyla.html#rhizobiales), the order Rhizobiales comprises fourteen families with validly published names (Rhizobiaceae, Bartonellaceae, Brucellaceae, Phyllobacteriaceae, Methylocystaceae, Beijerinckiaceae, Bradyrhizobiaceae, Hyphomicrobiaceae, Methylobacteriaceae Rhodobiaceae, Aurantimonadaceae, Xanthobacteraceae, Roseiarcaceae and Cohaesibacteraceae) as well as five genera that have not been assigned to a family, Amorphus, Bauldia, Vasilyevaea, Alsobacter and Methyloceanibacter. In the course of an investigation into the bacterial diversity of soil, one diazotrophic strain, MIMtkB18
T , was isolated from the desert soil of Northwest China. Here, strain MIMtkB18
T was characterized using a polyphasic approach and shown to represent a novel species of a novel genus of the order Rhizobiales.
Strain MIMtkB18
T was isolated from desert soil on part of the Mongolia Plateau (41 10¢ 56 † N, 111 43¢ 34 † E), territory of Inner Mongolia, PR China, during the investigation into the diversity of aerobic bacteria. The isolation was conducted through standard dilution-plating techniques on solid R2A medium. After subculturing several times to ensure that they were pure cultures, the isolates were maintained as glycerol suspensions (18 %, w/v) at À80 C.
Genomic DNA was extracted and purified using a genomic DNA isolation kit (Tiangen Biotech). Amplification of the 16S rRNA gene and sequencing of PCR products were carried out according to Du et al. [1] . The resulting 16S rRNA gene sequence was compiled using SeqMan software (DNASTAR). The taxonomic position, based on 16S rRNA genes, was analyzed on EzTaxon [2] and the results showed that the strain belonged to the Rhizobiales. To identify the nearest taxa, a BLAST search of public databases was also carried out and closely related sequences were retrieved for further phylogenetic analysis [3] . Based on the Kimura two-parameter model [4] , phylogenetic trees were reconstructed using the neighbour-joining (NJ) and maximum-likelihood (ML) methods through MEGA version 5.0 [5] . The phylogenetic trees were estimated by bootstrap analysis based on 1000 resamplings. The 16S rRNA gene sequence of strain MIMtkB18 T showed highest similarities to Methylobrevis pamukkalensis PK2 T (94.1 %) [6] , the species of the genus Pleomorphomonas (93.4-94.0 %) [7] [8] [9] and Hartmannibacter diazotrophicus 
E19
T (93.9 %) [10] . In both NJ and ML phylogenetic trees, MIMtkB18
T was located on a separate branch to members of the genera Methylobrevis, Pleomorphomonas and Hartmannibacter with robust bootstrap support (Figs 1 and S1, available in the online Supplementary Material).
The Gram reaction was tested by using Hucker's modification [11] . Cell motility was observed by the hanging-drop method [12] . Catalase and oxidase activities were tested according to standard methods [13] . Cell morphology was observed under a phase-contrast microscope (Eclipse 80i; Nikon). The temperature range for growth of the isolates was tested on R2A plates incubated at 5-60 C in increments of approximately 5
C. Salt tolerance was tested on R2A plates supplemented with 0-5 % (w/v) NaCl (in increments of 0.5 % NaCl, w/v) after 5 days of incubation. The pH range for growth at a final pH of 4.0-10.0 (in 0.2 pH unit increments) was determined in R2A broth by assessing changes in OD 600 of the cultures incubated at 40 C on an orbital shaker at 100 r.p.m. for 10 days, as compared with an uninoculated control. Indole production from 1 mM L-tryptophan was detected with Salkowski reagent (0.05 MFeCl 3 in 3.5 mM HClO 4 ) on MAMS medium with (NH 4 ) 2 SO 4 replaced by 50 mM KNO 3 . Enzyme activities and other physiological characteristics were determined with API ZYM, API 20NE and API 50CH strips, based on the manufacturer's instructions (BioM erieux).
Cells of MIMtkB18
T were Gram-stain negative, white, spherical (diameter 0.63-0.96 µm), non-motile, and the cells could secrete exopolysaccharide (Fig. S2) . The strains were oxidasenegative and catalase-positive ( Table 1 ). The smaller-sized and cocci-shaped cells of MIMtkB18
T were remarkably distinguished from those of the most closely related species.
Rhizobium sophoriradicis CCBAU 03470 T (KJ831225)
Rhizobium etli CFN 42 T (NR_074499)
Labrenzia salina Cs25
Stappia taiwanensis CC-SPIO-10 T (NR_108522)
Pleomorphomonas koreensis Y9 T (NR_113942)
Pleomorphomonas oryzae F-7 T (NR_114056)
Mongoliimonas terrestris MIMtkB18 T (KP993300)
Methylobrevis pamukkalensis PK2 T (NR_134764)
Hartmannibacter diazotrophicus E19 T (KC567245) Growth was observed at salinities from 0 to 1 % (w/v, optimum of 0 %), a pH from 6 to 9 (optimum growth at pH 8.6), and a growth temperature from 20 to 45 C (optimum growth at 40 C), conditions that were also different from closely related species. The growth of the strain did not differ with and without a 0.4 % vitamin mixture in the medium (thiamine, biotin, folic acid and B12, 50 µg l À1 of each). Cells were sensitive to (all µg/disc) cefoperazone (75), penicillin(10), carbenicillin (100), cefamezin (30), cephalexin (30), neomycin (30), chloroamphenicol (30), minocycline (30), ciprofloxacin (5), norfloxacin (10), streptomycin(10), ampicillin (10), doxycycline (30), ofloxacin (5), tetracycline (30), polymyxin B (300), kanamycin (30), gentamicin (10), ceftriaxone (30), piperacillin (100) and vancomycin (30), but resistant to oxacillin (1), metronidazole (5), furazolidone (100), compound sulfamethoxazole (25), clindamycin (2), erythromycin (15) and lincomycin (2).
Respiratory quinones were extracted, purified using TLC on silica gel, and finally analyzed by HPLC, as described by Tindall et al. [14] . The major isoprenoid quinone of strain MIMtkB18
T was Q-10. Polar lipids were extracted, according to Minnikin et al. [15] , and examined by twodimensional TLC (Qingdao Haiyang Chemical). The total polar lipids of strain MIMtkB18
T were phosphatidylethanolamine, phosphatidylglycerol, phosphatidylcholine, phosphatidylmonomethylethanolamine and unidentified phospholipid (Fig. S3) . The polar lipid profile of strain
MIMtkB18
T was similar to those of P. diazotrophica, P. oryzae, Methylobrevis pamukkalensis and H. diazotrophicus.
The isolates were grown on R2A broth for 5 days at 40 C for analyzing the cellular fatty acid methyl esters. Cellular fatty acids of strain MIMtkB18
T were analyzed according to the instructions of the Sherlock Microbial Identification System version 6.1 (MIDI), as previously described by Sasser [16] . For reference, Methylobrevis pamukkalensis PK2 T , P. oryzae F-7 T , P. koreensis Y9 T , P. diazotrophica R5-392 T and H. diazotrophicus E19 T were used for comparative testing under identical conditions. The cellular fatty acid composition of strain MIMtkB18
T and its close phylogenetic neighbours is shown in Table S1 . The predominant fatty acids present in MIMtkB18 T were C 18 : 0 (5.7 %) and summed feature 8 (C 18 : 1 !7c and/or C 18 : 1 !6c) (81.6 %), which differed from those of the closest relatives.
The draft genome sequence was determined and analyzed as described by Du et al. [17] . We constructed a 300 bp DNA library for Illumina sequencing technology, then further employed an Illumina HiSeq 2000 platform (Majorbio Biopharm Technology) for sequencing. The draft genome of strain MIMtkB18
T comprises 113 contigs, with an N 50 value of 231 003 bp and an N 90 contig length 47 780 bp. The total length was 5.10 Mb, containing 4 658 protein-coding sequences (CDS). The data indicated that the DNA G+C content of T from related genera and species Taxa: 1, Mongoliimonas terrestris MIMtkB18 T ; 2, Methylobrevis pamukkalensis; 3, Hartmannibacter diazotrophicus; 4, Pleomorphomonas oryzae; 5, Pleomorphomonas koreensis; 6, Pleomorphomonas diazotrophica. All strains had Q-10 as the major quinone. All data were derived from the present study, except the DNA G+C contents [6] [7] [8] [9] [10] . +, Positive; À, negative; W, weakly positive; PE, phosphatidylethanolamine; PG, phosphatidylglycerol; PME, phosphatidylmonomethylethanolamine; AL, unidentified aminolipid; PL, unidentified phospholipid; DPG, diphosphatidylglycerol; PC, phosphatidylcholine. strain MIMtkB18 T was 69.6 mol% and higher than the values reported for related species (59.9-67.9 mol%).
The substrates that strain MIMtkB18
T could utilize as sole carbon sources were tested using GENIII plates, according to the manufacturer's instructions (Hayward, USA). Carbon sources that were utilized by strain MIMtkB18
T clearly differed to those used by the closest relatives.Those that could be used included D-mannose, D-fucose, L-fucose, L-rhamnose, glycerol, L-glutamic acid, L-lactic acid, a-keto-glutaric acid, Dmalic acid, L-malic acid, bromo-succinic acid and acetic acid, but it failed to utilize 36 substrates. The strain could utilize C1 compounds of methanol and methylated amines. The strain was able to grow on mineral medium without nitrogen sources and harbored the nifH gene, which suggested that it may fix atmospheric nitrogen. Strain MIMtkB18 T could not use sucrose, pyruvic acid methyl ester and uridine, but P. oryzae, P. koreensis and P. diazotrophica could.
In the API ZYM system, the activities of valine arylamidase, cystine arylamidase, alkaline phosphatase (weakly) and esterase (C4) (weakly) were positive, but lipase (C8), lipase (C14), trypsin, a-chymotrypsin, a-galactosidase, acidphosphatase, naphthol-AS-BI-phosphohydrolase, b-galactosidase, a-glucosidase, b-glucosidase, N-acetyl-b-glucosaminidase, a-mannosidase, b-fucosidase, b-glucuronidase, leucine arylamidase were negative. In contrast to the novel strain, phylogenetically neighbouring species were esterase (C8) and lipase positive. In API 20NE test strips, nitrate reduction, aesculin hydrolysis, gelatin hydrolysis activity, glucose and N-acetyl-D-glucosamine were assimilated, but tryptophan, arginine dihydrolase, urea, caprate, adipate and phenylacetate were not assimilated. In the API 50CH system, D (Table 2) .
On the basis of morphological, physiological, chemotaxonomic, biochemical and phylogenetic differences of strain MIMtkB18
T from other bacteria of the order Rhizobiales, a novel genus and species, Mongoliimonas terrestris gen. nov., sp. nov., with the type strain MIMtkB18
T , is proposed.
DESCRIPTION OF MONGOLIIMONAS GEN. NOV.
Mongoliimonas (Mon.go.li.i.mo¢nas. N.L. fem. n. Mongolia Mongolia; L. fem. n. monas monad, unit; N.L. fem. n. Mongoliimonas a monad from Mongolia, referring to the isolation of the bacterial strain from Mongolia Plateau, China).
Gram-stain-negative, non-motile, aerobic, non-spore-forming and diazotrophic. Catalase-positive and oxidase-negative. Predominant fatty acids are C 18 : 0 and summed feature 8 (C 18 : 1 !7c and/or C 18 : 1 !6c). The major polar lipids are phosphatidylethanolamine, phosphatidylglycerol, phosphatidylcholine, phosphatidylmonomethylethanolamine and unidentified phospholipids. The sole respiratory quinone is Q-10.
The type species is Mongoliimonas terrestris. The DNA G+C content of the type strain of the type species is 69.6 mol%. 
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Nitrate reduction to nitrite
Mongoliimonas terrestris (ter.res¢ tris. L. fem. adj. terrestris of or belonging to the earth, terrestrial).
Spherical and of diameter 0.96-1.06 µm. Grows at a salinity from 0 to 1 % NaCl (w/v, optimum 0 %), at a temperature from 20 to 45 C (optimum 40 C) and at a pH form 6 to 9 (optimum 8.6). Colonies on R2A are sticky, white, round, convex and circular, opaque with glossy surfaces and entire edges, 2 mm in diameter at five-days-old. Can secrete exopolysaccharide. In API, positivethe for nitrate reduction to nitrite, N-acetyl-D-glucosamine, valine aryamidase and cysteine aryamidase, but urease, esterase (C8), lipase (C14), leucine arylamidase, trypsin, acid phosphatase, a-galactosidase, b-galactosidase, a-glucosidase, b-glucosidase activities are negative. Can use the following carbon sources: L-lactic acid, L-glutamic acid, glycerol, acetic acid, a-keto-glutaric acid, but not sucrose, pyruvic acid methyl ester and uridine. Can produce indole acetic acid on medium with L-tryptophan as the precursor. Polar lipids, respiratory lipoquinone and fatty acids are consistent with those listed in the genus description.
The type strain is MIMtkB18 T (=KCTC 42635 T =MCCC 1K00571 T ), isolated from desert soil collected on part of a Mongolia Plateau, territory of Inner Mongolia, PR China. The DNA G+C content of the type strain is 69.6 mol%. 
